Eotaxin-3 as a Biomarker of Activity in Established Eosinophilic Granulomatosis with Polyangiitis

To the Editor:
Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare antineutrophil cytoplasmic antibody-associated vasculitis affecting small to medium vessels 1, 2 . The majority of patients with EGPA respond to glucocorticoids ± immunosuppressive agents 3 , though a significant proportion of them develop relapses and may require biologic treatment 4 . Novel biomarkers of disease activity for EGPA are needed because the clinical value of eosinophil count, serum IgE, erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP) in treated patients is low 5 . Eotaxin-3 is an eotactic chemokine that induces chemotaxis and activation of eosinophilic granulocytes in vitro, and may be involved in the pathogenesis of EGPA. Polzer, et al suggested that elevated eotaxin-3 expression was associated with high disease activity in EGPA 6 , while Dejaco, et al proposed that eotaxin-3 levels could not reliably discriminate between active and inactive disease in established EGPA 7 . In our current study, we investigated the clinical utility of eotaxin-3 as a possible biomarker of EGPA relapse.
A total of 38 patients with EGPA (27 women and 11 men at a mean age of 55.7 ± 11.5 yrs) were enrolled in our study and underwent 41 laboratory tests. Additional visits in 3 patients were analyzed as independent cases. There were only 3 patients who had no history of treatment while all other patients were treated with glucocorticoids (Table 1) . Vasculitis flares were observed in 9 visits (21.9%). Activity of vasculitis was evaluated using the Birmingham Vasculitis Activity Score (BVAS) 8 . Worsening asthma and/or rhinosinusitis without other organ involvement was not sufficient to classify a patient as having active EGPA. Serum eotaxin-3 and interleukin (IL)-6 were analyzed by ELISA (R&D Systems) 6 . Laboratory variables were compared using the Mann-Whitney U test. The correlations between eotaxin-3 level and other laboratory tests were evaluated by the Spearman rho test. The association between biomarkers and disease activity was studied by multivariate logistic regression analysis, with p value < 0.05 considered as statistical significance.
Vasculitis flares were associated with a modest but statistically significant increase in ESR, serum CRP level, and absolute eosinophil count. However, the difference in ESR lost significance in the multivariate model ( Table 2 ). Median serum IL-6 levels were comparable in patients with remission and active EGPA. Serum eotaxin-3 levels varied widely both in patients in remission and those with vasculitis flares, while median values were almost identical in the 2 groups. Moreover, percentages of patients with different serum eotaxin-3 concentrations (< 80 pg/ml, 80-200 pg/ml, and > 200 pg/ml) were similar in remission and exacerbation of vasculitis. Serum eotaxin-3 levels did not correlate with ESR (r = 0.15), CRP (r = -0.02), absolute eosinophil count (r = 0.08), and serum IL-6 (r = 0.02). Eotaxin-3 levels were variable even in 3 untreated patients with EGPA (57.3 pg/ml, 195.3 pg/ml, and 365.0 pg/ml).
A vasculitis flare can be easily established in a patient with EGPA who develops new major BVAS items. However, it may be a challenge to define disease activity in a patient who presents with isolated worsening of asthma and/or rhinosinusitis, constitutional symptoms, or myalgia/arthralgia. Moreover, deterioration of heart failure or kidney dysfunction in a patient with systemic vasculitis can be related to the natural evolution of organ damage or can be induced by external factors. Therefore, it does not always imply vasculitis exacerbation. The previous attempts to develop reliable biomarkers to measure EGPA activity were unsuccessful 5 . In our current study, we did not confirm the clinical utility of serum eotaxin-3 levels, which varied widely in the same range both in patients in remission and those with vasculitis flare, and did not correlate with the standard biomarkers such as absolute eosinophil count, ESR, and CRP. Moreover, the highest serum eotaxin-3 levels (> 200 pg/ml) in 5 of 7 patients were not associated with any other evidence for activity of vasculitis. Almost all our patients received treatment with glucocorticoids ± immunosuppressive agents. Therefore, serum eotaxin-3 level is not useful as a longitudinal biomarker of vasculitis flares.
In the previous studies, it was suggested that serum eotaxin-3 levels could discriminate EGPA from a broad spectrum of rheumatic diseases 6, 9 . Eotaxin-3 was also a reliable biomarker for active EGPA. At a cutoff value Table 1 . Clinical characteristic of patients with EGPA. Values are n (%) unless otherwise specified.
Clinical Characteristics
Activity, n = 9 Remission, n = 32 of Rheumatology
The Journal on August 27, 2017 -Published by www.jrheum.org Downloaded from Letter of 80 pg/ml, its sensitivity and specificity reached 87.5% and 98.6%, respectively 9 . In a multicenter study, in 25 patients with established EGPA, serum levels of TARC/CCL17, eotaxin-3, IgG4, and IgG4:IgG ratio did not differentiate active disease and remission 8 . Our data also suggest that glucocorticoids and immunosuppressive medications may modify serum eotaxin-3 levels and eosinophil counts independent of disease activity, and the frequent use of glucocorticoids in EGPA argues against a significant involvement for these biomarkers.
Our study has some limitations. Similar to the previous studies, the sample size was small. However, there was no reason to expect different results in the larger or longitudinal (with serial tests in the same group of patients) study, given a wide variability of serum eotaxin-3 levels and significant overlap between active and inactive EGPA. Almost all our patients had established EGPA and were treated with glucocorticoids. Given the rarity of disease, it was difficult to recruit a sufficient number of patients with newly diagnosed EGPA. Nevertheless, novel biomarkers of activity are more valuable for treated patients with established disease.
Serum eotaxin-3 levels are not clinically useful to measure activity in relapsing EGPA.
